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(57)Abstract 

PROBLEM TO BE SOLVED: To make scanning 
magnification on a photoreceptor in terms of each beam 
constant to realize scanning in an unmagnified state and % 
to form a high- quality image by providing plural write 
CLK generation means for adjusting the write modulation 
speed of a multibeam scanning optical system and 
constituting the write CLK generation means so that 
CLK frequency can be set independently of every 
scanning beam. 

SOLUTION: A 1st LD array modulation part 220 is 
constituted of an LD modulation part A221, an LD 
modulation part B222, and write CLK generation parts 
A227 and B228. A 2nd LD array modulation part 230 is 
constituted of an LD modulation part C231, an LD 
modulation part D232, write CLK generation parts C239 
and D240 t a line memory 237 and an image inverting 
means 238. The plural write CLK generation parts A to D 
(227, 228, 239 and 240) for adjusting the write 
modulation speed of the multibeam scanning optical 

system are constituted so that the CLK frequency can be set independently of every scanning 
beam. 
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[0034] 

Conventionally, the uniformity in the scanning 
magnification has been preserved in a single beam scanning 
optical systemby improving the precis ion of manufactured optical 
components, improving the precision of their locations, and 
fine-tuning an LD modulation rate. 

[0035] 

v 

In the present invention, there are provided write clock 
generation units so as to enable the fine tuning of the LD 
modulation rate, which has been carried out in the conventional 
single beam scanning optical system, for each laser beam 
independently of other laser beams. 

[0036] 

Each of the write clock generation unit comprises a phase 
locked loop (PLL) synthesizer circuit as shown in Fig. 7 for 
the fine tuning. If Fref is defined as a reference clock 
frequency and Fwout is defined as a write clock frequency, a 
write clock output frequency is given by the following equation 
(3) . 

[0037] 

Fwout = Fref x Divf /Divr/Divo (3) 
where Divf is a dividing ratio of a feedback divider (306) , Divr 
is a dividing ratio of an input divider (301) , and Divo is a 
dividing ratio of an output divider (307). 

[0038] 

The above dividers are varied to fine-tune the write clock 



1 



frequency for a magnification error of the horizontal scanning 
of each multi-beam scanning optical system. The adjusted value 
can be found by calculating back from a test result of the scanning 
magnification obtained after manufacturing the write unit or 
can be found from an actual image formed by the manufactured 
image forming apparatus . 
[0039] 

With the adjusted value found by the above method for the 
magnification error of the horizontal scanning of each beam, 
the output frequency of each write clock generation unit is set 
for the fine tuning. For the magnification error of each 
multi-beam, the adjusted value is preset to write clock 
generation units A to D (227 , 228 f 239, and 240) shown in Fig. 
4 before starting the image forming operation. 



THIS PAGE BLANK (uspto) 



9i m * 
m & s 
» o m 

» r 4 

<*■ * o* 

55 ft a 

» Kf ff 

Pr R £ 

4 ' o 
o* ^ r 

f< fifr * 

5 I * 
S* b* to 
rv $r rt- 

4 n ft 

0* £ J* 

• r # 

r ^ 

Pi 



to 8 r 
rr HT I 
' © ^ 
S rr ft 

tit » 



£3 

4* Sf 
34 ft 

s n 
iISS 

* F* • 
4* » » 
» * S 
3 St 4 

ff 0< 

* 4 tt 
15: * 

» in a 

I!; 



if © - 

■tf * * ' 
to s& 

rr » -tf 
' 3 © 
© <1 ~ 

ft * ft 
fi » 

* J? 

HS fifr I 
© ft 
rr ^ ^ 

- 4* a 

B * * 

ft # b- 
fi r o 

7i ' a 

»B 4 
O 0 rv 
H ft ft 

s s *t 

ff > JSl 



•si w- 

© r 

rr f > 

4 S* 

t> ff 

* 3 

f\ to 

I * 

b* 

© c- 

I 

IB 



W S w 

^ sa — 

» — m 

» s 

4 - 

r 1 

* b* 

ft ft 

s S 

to 4 

% 0« 

& I 

m ^ 

^ s 

i m 

b- £ 






§ g 

i i 




* 

* i 

i I 




3 3 




171 

SB (199! 




J. 12. 29) 




§ § 
f 5 




!8 S III 

u 3 * # S 
I B ft ffi c "* 
3 R W U 

-fr * I 

£3 Si 

P & 




t-* 

H H 


s 
e 


CO CO 

« * 

a> a» 

t 




ft $ <» v= 

S S » V 

* -ft oja \* 

* w I 
S I fi - 

w °» » SS> 

i w ' a 

N Ol ^ % 

* * ^ m 

O ^ «r 

o fi r; *t 

W H i M 

fi ^ m ' 

n ft r* * 

i+ fi •» s 

' FS 34 -13 

- » w 

II Jft 3 I 

» m m <n 

fs - £ w 

0 3 * o 



<\ » 

I 3 

t- ft 
|S 

i na 

r i 

ft CO 

4 - 



~ a v 

o 5J# * 
o H I 

o n « 
^ s 3 

- 4 a 
• «* 

0> 

3 
n 

9 

as 
o 

i 



*■ » * 
^ s$ « 



4 B 0 

o* r (V 
sr 58 
K a 

Nir <s r 
^ « r\ 

$& m m 

SSI 

- - a 

M « 4 

s + o 
^ »W < 

K- n * 

ft ^ 

« a ^ 

- i 

I T ® 

^ ^ 0 

H B « 

v= 0 & 



ft 


* o 


ft 


MS rr 


or t$* $g c ID 


» 


4 ^ 




I <P & R 3 




m 4 


3 v 




a 


5 




+ 


S o 


S 


• o« 


£B 1 


A}- & & 








m # s * h& 




3 o 


3 


3 




r & 




FT I 


A 0 4 » O 32 


K 


ft - 


» 




r\ 


* 3 » 


EE 


S b- 


CO 


0* W r m 


ft 


4 - 






^ ! 




Hfl 


» 3 




a r< % 9t * 




t> 






& > 




SP 


r S 




Wf ^ H» ft at 




ft 






* 3 


s» ^ 


fi 


M FS 




a ^ Kf M 








rr 




«r » 


rr 


111 M 


FS 










fl 


£B fitf 


51i r 


?> 






© » 83 








to 






31 






rr ' 3 rr 






~ 




<^ 5fit 








4 W 4 










HP ff 




Htt HH 




0* 0 W o* 


9F 


» 




» 


S S 


a 3 




SB © 


I 


s 3> cr w 


hr 


s 




3 




4 T 


St 


n 3 


b- 


» * w 


fi 


? 




A 


^1 ^ 


t> 1 




J* 




A $ e ^ 


V 








^ m 


£3 ^ 


c*- 


S> B§ 




- rr » % 


1 


r 






rr 




0^ 


4 «^ 




n 4 r sr 




! 






4 ' 


& 1 




o* ai 




FS 0* M p^ 








1 




a- 


o> 


* 3B 


» S SS # 








fe- 


F8 




r\ 






3 m » r 


ft 






ll 


rr 


4 1 Wt 


1 


& 


rr 


A HH r ' 


Mi 






0 




SO o 


t- 


rr B 




^ 0 ' 


r 








S7 


a a 


m 




Pr a 










9 t> 




3 


to 




n; 0*- » 



3 ( 



to |$ 



o 3 
r FS 
* ** 

a ^ 

» o 

ff r 

p^ Pi 

W ft 

» Kr 

4 H« 

S3 ft 

rr n 

4 ' 

(i fifr 
rr m 
«^ f\ 

3 b- 



fi* FS 



. A 
3 * 

O I 

r b- 
w fit 
ft ^ 
Kf » 
HH « 
to * 
rv Q 
PI* 

it tt 

' » 

B 



* w s m 

M B 0 0 

r* 4 ft ft 

0* fi fi 

a* se$ n & 

3 ff a Si 

ftf 3 n Htt 

w v m to 

^ I sat rr 
» <fe » ' 

58 B r 
ff HH I 

4 to ^. 

0* rr ft 



B ' 
4 



0 f\ 

ft ! 

fi b- 

> » 

H» 

to h$ & 

rr » -ft ' 
' rr qjp 
' h- 

II 

n 

ff 

3 
r 



3 

3 



& to 

a r 3 # 

HI & U 

* 5 ~ 

z (•> s 

m b ^ a 

' 0^- 

P^ r* 

» H* 

a 5w 

4 * . 

a r 

» I 

ft 4. 

3\ ^ 

rr i 

K K 

B <^ 

0 ft 



S* b- W - 

«W ^ O 

IW«o 

ft 34 - 
' 4* % O 

H* p^ ^ W- 

Sfr 5« r? r+ 

to ff ' 

% 3 ? J> 
M ^ 0* fig 

* r< w 

°\ & rv 
8$ r< f; 
rr ft h 
» n 0 
O* rr r\ 

3 
A 
r 

T 



rr ^ 

ft « 

•Hi 3 

^ 44 

CN ft 

S 
H* 



* o 

34 o 

p^ o 

» - 



h- A 
a 3 



Hi ^ 



T T 

4. b- 



-r r\ 

t a » 

0* 34 ^ 

rr v3- 

• Wr 



4. Bf - 

vt 4 o 

\ 0* o 

4 of o 

i m » 
us- 

- s «i 

S2 ft Rr 

-H % ' 

' © 53 

r ?- ff 

Or! 8 

rr T H6 

*t o* * 

* % w 

4 ' r 

CS co | 

' r 4. 
" o 

rr 
3 
r 
o 
s 



IS 

1 JS 



p^ 



to - 

of ® o - 

& to 

3 4 rr 

m i 

of □> n 

a ' fr 
4^ 3 

3 ^ ^ 

ffl- ! ff 

W b- 

3 3 

£1 ® 

~ r* 

W hr 

rr. d 

^ 3 

^ ft 



3 
r\ 
I 

b- 
<^ 

I 

ri 



Hr fU- 

3 * 

S\ ^ 

1 rr 

> ft 

to r*' 

34 CH 



)fr rr 

n fs 

» 3 

a si 



rV » * 

3 ' H 

co S t 

n; 49 0* 

I $ ' 

b* ft Si 

pp- K; 

® 34 ^ 

» > 

«= f7 » 

n 4 4>5 

19 0* SB 

fifr fi I 

W ' 4 

r to s, 
A 
fifr 

to 



\ 



V 

■H 52 3 
ff h- 

Pr ' 4^ 

a p> m 

& rr 



S — 3 

s- o-a 

n o ft 

^ o ft 

2f cn HQ 

44 — Kr 

S t ?f 

3 of M 

St * Z 

m si ck 

s v. • 

rr ^ 

m r 

m ® 

3 4? 

4^ M 

ft T 

ft r\ 

* ' 

a 3 



I I 

4. b- 

fifr 

p^ Wf 

A r* 
4* 

5 34 

fi 

ya » 

r o 

fi J* 

fifr 4 

W ' 

4 co 

€H rr 

V I 

V b- 
H P 
X rr 
4* 3 
34 v 



— b- 
o fifr 
o m 

cn ^ 

— 34 

r*n 



- *a 

to Ok 

rs ?f 

I rt 

p^ M 

m z 

A 

\ 



cj ff 



m 
m 

4 

r 

r\ 
w | 
0 b- 

3 fifr 
V to 

! S 

4 4$ 
34 

5 ft 

z m 

? 

! » 



W ' 

n ff 

fifr 3 
Hr r 
r I 

;a 

i ^ 



o ft 



3 II Kf 
fifr 3 fifr 

to ft to 
m to of 

pp- H 3 

- m fifr 

\ n Hf 
I fw- 3 

J55 

+ a j * 



r\ 
rr » 

<^ ' 

m fifr 

or m 
> ft 

H 3 
Z §3 

' U 



m m 

ft 0 

- a 

5k ». 
« f$ 

U» 77 
V . » 
T 

Mt 

I f+ 
rH ' 

I A 
* r* 

m & 

m s 

ft Hf 
ft fifr 
\ to 

Nit Of 

v. a 
I 3 



a m « 

r r o 

' I o 

S3 4. o 

+ CO 

4^ * ^ 

H fifr ft 

ft Wr * 

% r ' 



ff M 

* ? 

ft r 

S 4 

B tar 

FS 3 

» » 

fir }g 

M ^ fifr r> -J 
FS 3 W 
» & 

m m 4$ 

* 0 3* 

n ^ p^ 

H qp M 
0 0 r 

p^ i& M 

^ 0 a 
a ~ » 
4 p^ w 

O* % fr 



34 w co _, | 



3 oo 
ft » 

a ^ 

ft ^ 

pr S 
^ ft 

^ m 

FS ~ 
» B 

Or ' 
r\ A 

Z r 

" n; 
r I 
ft b- 
r fifr 
«■ m 
ft & 
o> 4* 



otn SX 3 

t-> rt ft 

fi ! S 

77 b- ' 

B T * 

' i a 

^ 4. 

m & » 

0 a i 

& 3 - * 

tit ft °> 

P$ S - 

* w 

3 $ w 

ft a of 

s -a S 

' to ^ 

* I n 

? M 5 

^ <o ' 

to to 



G , .„ 
*K 2! , 



is! N 

»r> Q 

•4 «-J 

+- «fe 

>£* , 

ii t* 

S o 

E B 
. *f 
< J *i 
■w B 

CD 

« I 
O 

, o ^ 



^ * 

tO B 
«S S G 
*! V H 

G <p B 
Q a « 

, & — 1 



0 

! -4 



■4 4 
rO V$ 

ii _ 

* -M * 
^ « a 
x « £ . 

% ft K» 
5 « * * 

# , 4 AJ 

B *E ii B 



g g a i2 ** f 

T £ * fr * 
f i g a. ig *• 

^ ^ Jft h ii , 
•^^ u ci t* 

4 , B Q 0 J£ 

» ii a h -*o 4H 
B o B w f> q 
3 » IK Q K -H 

# tB P CO {£ 4J 

« » -j ft, i i 

mi njc* cjo &j 

s fi 5s o ^ ?r 

o Q g ft. " 5 o 



B 

. -4 ^ 



b 



b . 

» tO 



„ ll \ Tl 
s * e » 

OS A w AJ 

* . » -s 

® * * * 
G -ro ^ £ 

* « ® 

t-H *r a 

£ £ P 

* * _ 

* e »j 

— feJ <D fe( r„ _ 

00 * » « G- D o 

o s- ^ as j 4; © 

88 £ I {&! — 



G ft? 
» ft 1 
* B 

G C 



e 

- & 

I 



- g 

s 'g a 



\ 



"4 4 



I 51 

o o 
o KH 
w i2 



t ^ * ^ 

Ml *fo t\j ,rs 

g * ' ** 
W SiJ -1 K> 

4t « U 

£ S a 1 
S S *° E 
^ e 4 ^ 

ft 2 *o sa 

= 49 * £ 

0 ^ *h © 



^ k> ii e 
w - ^ 4 



* H 1g 

hi 

S ^ # . 

* ^ >o 

k> w 

* ^ 
G U JR 4ti 

* I «« 

$ 5 B "J 

* If g; i2 

V « 4< ^ 

0 ^ p »0 
H G @ # 

? 2? i « 

>0 »0 ^ m 
^ 4 . aj 
to IB 



r s * Z 

; ^ * 2 



s ^ 

ft r w 

< J G p 

I? 3 

f -> it 

1 -H S 

» e - 

G ^ 
* « ^ 



^ ^ « 

* 1 a 

I , U 

^ r3 

^ « * 

V, B , 

-> IB i2 

£ e IB 
G # 

III 

S K> V 
« ^ J » 

* V * ■ 



is * s 

*e ^ « 
fc f S 

*i j 

B J8 * 

ft j K> 

"/ D j 
* H ' ffl P 



« * « *j 

o P ^ g 



. ^ c 

hJ PL, V 

2 * 

— *< «a 

<" f © 

« ife * 

O Ji y 

O N ^ 

w Bl ^ 



ft. y 

! Eg K> 

' K ^ 

-a jj 

u *- 

» a 

<* o 

S& ^) co 
« « o 

- 0 

^ t K> - 



t « 

Itf CO 



^ K « 
« <K 

. - G 

U I AJ 

•r» ffs a 

r * 

% »0 
l& 1ES ^ 
^ . « 

CM AJ 



*0 



_ >= »J 
— . % w 

N g H 
o CO $ 

o n 5 
- - «5 



w -*J « 
- HE » 

H w ^ 

■KJ •< 

g I 
ft ^ 

% g 

]«■ 

«i G i2 

^ 3 iK . 
•rs co r< ' 
H a .N H 
K> i K> *3 
K> ^ 
aj « *F -J 



» ^ *• i 
N S £5 * w 

n e ^ 0 

^ o eh; g 
o « e g 1? 

» IT S 

« v 5P 

fe{ » ^ K 
« 3 i2 ^ 
■4 , M S 

t s s « « 

12 1 ^ -4 <i 

«D 1) ^, J I 
S \h AJ \j \j 

— ^ *J ^ \K 

<n G 1 t> ? 
0 » V & 4p 

O co p 

w « tj ti 



- a 

T3 ^ 

x E 

> w 

- <n • 
II 5S 

m 

Q 

S 
« 



W G 

It *K 
E H 
G ^ 
Q o 

J CO 

•• o 
E o 



» « a 
< a if 

f 13 »; 
l G »0 
t * V 

. I 40 

^ m 

I y 

* » 

O JJ 

« <n 

AJ $ 

G 

II Q . co 
S J K> o 

. £ * 0 

P Q JJ w 



4X> £ 

g a # 

CO X] 

- * o ■ 

, 8 H 

o G a . 
^ *j K> 

^. *p p 

^ ^ a « 

11 g m 

>i , « a 

rS a ^ aj 
l» ME S M 
* *f @ KJ 



4 
a 

ft 



^ G 

\ 



U «R <J 
4B ts 

G 

Si ^ 
*H * 

± m 
Iffl « 

* O , 
S !S «3 

G «i . 

W tn 
^ - U= 
+H h 
G 0 « 
f * B 

* « ~> 

- B « 

»•*! » 
" ft 

o * # 

- H m 



* , 5 

, to 
H eg ^ 

€ n 

* w tfr 

K 0 -R 

«: / K 

« < . « 

^ « K» B 

^ 13 V , 
« *i ft* i> 

© « S« »rs 
- ^5 i2 -4 

a u _ 

g W 

B V CM CO 

y i2 o> „ 

i rr n o 

4? 1 N 

ft , ,o 
«H o 00 /o 
8 « m|- 



W * * M 

— ^ «■ I 

- I * U 

co li r ^ 

0 ^ *- w 

^ 0 «j 



-4 ^ 

i« 

^ 0 * 

*> U 

a * v 

& ^ 

G -nj *r> 

£ fi w 

Jp c> 

* -R -4 

- « i2 

co »o J 
of i) 

° * ^ 



«f -H 

4i m m 

0 K> H 
fi * • 

• I « 
E 

% P *3 

toj 0 * 
gg i2 

« « a 

Q J 
^ V * ^ 

Sill 

« * * V 

CO t*- 

o ^ ^' ^ 
£ * * ^ 

- ft m g 



> Y lK *^ 

- X ^ ^ 

< is h a 

- -\ o . 
» ^ Y > i0 

- x a - < 

* u Q p 

I > , ±J 

• V - O g 
1 N Q « <J? 

» a , p q 
- ^ u _ 

> « Bg r~ 

^ K ^ 0 
Q ±* G co 

. m « w 

0? « >N 

5 s 0 > 

i2 » w y 

« o V)K 
co co y JL. 



£ * * *K 

« O § 

* rS G B 

g , m a 

g f * *! 
$h ^ti ^ 

^ , 

W ^ U ^ 

1^ rj <) 

f * rSf ft 

I V «J 4f 

^ Y , W 

>k x a -j 

* y m n 
I It 1 * 

» K K> Eft 

0 ± s * 

o m gg « 



. 4- -n; 

a Ai g 
^ ^ ig 

Hf IS* 5 

ttH <W H 
« & UK 
K 4d ^ 

a « « 

* B B 

* M -4 

€ o \j 
-J ^ 
S »o 

AJ II 4-. 

*l I , 
« 1J *) 
^ ^ AJ o 

J * >J (Q 



* -M - 
B « *p 



^ 4 aa itd 



4H -J 1g 

a ^ -j tfr 

SJ 4S! « @ 
HJ; fit S 

^ 0? P 

m w _ r . 
« as ^ aj 

U -h *» 9h 
r$f aj « 
«a W 

fi E B * 

SHIS , , 

*? * B « i 

•w tfr I ^ 

~ m m * * 

*- B B # W 

0 * - J B P 
0 6 u f J 
- fi « G # 



! B 
0 



»: B B *P 
E K> -R 

^ f ifr 

m a « us 

< S ii $! 

1 as as & 

i> ttf Hf E 

^ * B -4 
I* B S lJ 

S JK W 5 

. € -j -a 

% G B « 

^ -4 B B 

■w I U E 

1j B fi 

00 ^ g 

- ^ * ^1 
" ^ W ft 



J © S 

^ s rt? 

^ E B 
I K> ^ 

G « * 

B #1 G 

l!S *) <i 

, * I 

-> m \i 
f « ^ 

#• E 

as g , 

* B -J 

& & 

B < J -Ad 

e -j a< 

§ B ft 

# Gs: «h 

•4 ii $ 

I -1^ n)p 
* fin 



as 

St ■ 
E 
G 
B 

JK ^ ^. 
B H 03 



^ A) O 

fe! 15- - 



P P 
H P * i 
B # 0 _ 

9 ¥ * ^ ^ 
S £ ¥ * 
£ 8 * * 

G . \j j^c g: 
B K> cm ^ «g 

* g a $h e 

t * ft B G 

3 £ S * b 
af |H« 

-4 

I 

iJ 



ll CM 

VK G 

^ B 
■0 . 

J$ A) 

►J « 
s: o 
W - 

^ -4 



^ B 
G «t 
B G 

g m 
ss ^ 

B 



1 

B 

CM ^ 

G " 

0 . 

CM K> 



4 ^ 

*2 a 

- B 

SI SB 

- B 
o m 



o in 



■ ^ a « g — 



11 ^ , 

ri 1| <« 

? a t 

^ *! II 

CM _J f| 

G aj W 
B fr , 

, iid CO 
AJ- -4 O 

o n\ *-t 

-St 

A 4< ll 
^ « n 
ii , m 

II AJ ^ 
^ O , 
♦& CM CM 

■4 ^ 



A) 



>N IK 

H -N 

I B 

. B 

o (1+ 

- th 

u. & 



i - 1 - * 

s ^ aj 
t il ^ 
> ri e 

* ssj a 

. Ha B 



J G 

ll AJ 
CM 

G B 

CM fcj 

AJ ^ 



g m 



B 13 



B . 



1J ,N 



B »o * k? 

- V ^ « 

- « « P 
n B % e 
o itd o e 

£ "H CM Q 

* - a 



Ifc Y ^h w 

g K co ti 
B Q - =x 
B G cm # ^ 

* B ^ ^ CO 

^ ii n j ^ 
^ ,4? El 
« 4 aj ie$ >o 

H V CO 4d f 

« ii CM { 
CM CM J p 

O B CO ^ J 

2 ^ ' <^ 

f N AJ ^ 



41 „r J 
« * ffS 

* t&S 

G , ,\ 
^ aj *n 

I =X 
± CO % 

G - , 

■M * ii 



ttr Mi 

y m 

B G 

CM 



- ft 

aj 41 

^ »0 

I f 

I 



^ t(f IN 



I I 



33 us 
4S5 cm 

B ® 

S 33 
jJ j$ 

B ?K 
G to 



i ^ b 

G cm 33 

^ u , 

m s 
* * k> w 
B leS V 4 

B 2 « b 

B fi i2 U 

•4 I O 

ii ~ H 
« G * K> 

- 1 # ^ -to 

^ 4< ^ B 

1 b 4 a 

* ii cs 

\ < , H 

IN I s o 

ii n 10 

-\ \K «-l CM 



ij (V 

>K ^ 

^ u 

^ IS ^ 

44 ? 1,9 

a v *i 
b B ^ 

K * if 
* * B 

*! # 

Si « 

V ii K 

^ -H » 
& 

** # m 
if* 

S % ife 

B B -4 
S * I 

« -4 ^ 
~ I ^ 



4H J "4 
♦0 *o j 
f f 1j 
to «fr 
« * , 
V * J 

0 » A) 

•4 m b 

ii B I? 
*j * B 
0 *1 S 
*p u 

a -) ^ 
e w » 

■H B f 
ffi ■*» Q 
B t» j 
G I # 
th K . 

«• * « 

« b m 

& » gg 

ft -ffc 1 Q 



IT AJ 

B B 

* is- 
ii ^ 

£ ® 

, G 

1 m 

* B 



5 -4 
B 

* V K? 
G 0 V 
-H 4 AJ 

6 ii 
^ aj an 

1@ n 

tO *0 AJ 

a v >j 

W AJ K> 

ii B V 



f 'J 5 f 

S K 1 $ AJ 
I f v jS 
« ^ K I? 
•4 B B « 

1 ^ « a* 
^ 4 ^ ltd 

Hl« 

^ f B HI 

£ v g 

ii B B 

. B G © 

a 4S¥ B B 

B «W ft? , 

B * 4H p 

W E G 

ii -4 

*P K> j 

- B * 

- ii o J ^ 

O a? 4 AJ -AJ 

O Hf- ii $S U 
w 33 aj |? k> 



0 . 
•4 K> 

£ AJ 



« B 
•0 % * 

B Hf u . 

* ,10 

m -1 v 

<l .« +p AJ 

J «J * © 

li O fi£< an 

^ Hf * 

* B G aj 
1^ K> © U 

* K» 

. -B « V 

a * 7t J 

B Ap -) (g 
£ « « 15- 
H B S B 

— B ii as 
« « a ii 

« g -4 -M 

S 9 J s 
o G ii Ai 

^ B « 



B + B 
Hf , W 
#f ii 4+^ 
W i K) 

^ B * 

U |n* ii 

rg HI -4 
G Ai li 

* S ^ 

. « ► 
^ 

a e -j 

B +^ +p 
B B AJ 
^ * B 

— g at 

* B ^ 

- * to! 
o as 
0 . -ft 



^ B 

* B B IS- 

; « G B 

ii *J -4 B 

■rv o I *J 

4 rS 1 -cn 

K> «B <ti h 

# *fp . to 
aj K» J ^ 

B 4- aj o 
B W B fis 

Ai B 0 

*? M B ■« . 
ii * H , >6 

g * « I AJ 
H« B A> » DD 

?, J 8 « * 

i SpAJ 

^ G G G to 
B -4 B -H ± 
G I Hf ^ aj 



B ii ^ 
*f € Q 

S * ^ 
B* I 

* Ai 1 

■4 as *s 

J ft ^ 

^ 33 ^ 

^ B «ti 

* B • 
^ 1? o 

* * 4 



^ P AJ 
•« J Ij 

a -h 
b # J> 

5 * v 

^ «4 AJ 
- I B 

ur> ii it 
~* tO 

o I V 

£ B 

G -uy 



B «b IK ij , 

g , E V CM 

E *J , 1 a, 

K» Mj _) ^ f_ 

aj ^ m 

B A |T ^ - 
#1 K 33 ffl> i-h 
^ ^ 42 155 a, 

2 5, ^ 33 H 
as 33 s s w 

ft B B B Q 

a b ir E-a- 

B E A >o v 

g v k ^ aj 

E 4 £ « 

G V B B . 

0 i2 * p 
« S G ^ _j 

* p 1 as $ 

g j ^ Hf m 

f g ^ 33 -4 

1 33 f « 1 



A ^ 

as <j 

Hf — J 

V E 

•■j 



4H V 

G At 

-4 S 

I rm 

iJ At 

^ AJ 



* A 

B m 

w m 



tO 



mm 1 

A -Dv 
G 

* <S 

• J 

♦ li 
■ • B at 

. I B* B 
•* i B C 
" A 

A H 
fjtn 4g 



Q 4 



CO AJ 

ft. >J 

H tO 
W ± 
Q +F 



5 rS 
B B 
E G 
G B . 
* * *o 



a 5 

^ *? 

■4 B 

ii W 

K -) 

£ B 

_ A 

as 

Hf -4 

G I 

ft \j 

< J *^ 

»o j 

V 1 

«s ^ - 
« A E£ 

o i ME 
*f 



B \K S 
. ^ JK 

» G B 

« B B 

ii B 

B 4* aj 

m b as 

B In* ft 

B B -R 
g B < 
B ii « 

rO * £ 

4 n: «f 

ii ii B 

B -H . 
B * AJ 
« B 
B « $f 

If A 

S¥ * 

fv..A <5 

5 e 1 
© * 1 



M $f i> rs 
**» VK B 
it *M G 
g * ^ 
jg - « B 

B-AJ g K> 

as , 

I Hf AJ fij 

^ mm S 

G ft Hf A 

s *t a « 

BIBB 
^ ^ K Si 

y g e ft 

a. * ^ * 
B K> 33 ^ 

£ fc 35 e 

« Si A 

'® ft B «. 

' - ? * 
aj & m m 

bB-358. 

ft ii e ^ 

W -W B I 





35 # r r mi ^ 


M 


S O M ffi „ 


77 


D 


to 




o 


9 fr. O O co 1 © 


C 


to rr u to o S 


r\ 


o 


© 


«*■ 77 **• w * o 




m | DO W O 


* 


r 


! 


© 


cn 


^ N !ft „ h | *■ 




O to * Q A 




a 


to- 




o 


& Ml ^ 3 » 




?; a at a « 


h » m 


-J 








f< r H 9 — 




8 £ 




ao*Vr**-rlE)r 




?r o o* & « o* a 


ll 


& 


as 


a ' ~ h ffi a 




s a a » 




to 


li 




77 


-• 4& <1 ' Si rr ft 




mi r a n » 




CO 


M 


a 




n ^ r 39 jB 




A A. rr \ji 3 




o 


TT 


r 


O* . ' M> a a*- » » 




V ft r a $a 




u 




a 


ft 


A rr co pr r > 




v. B H v 9 








s 


S3 


9 1 _ ft ft ' 




* a t v rj 






o 


r 


a 


Ml t- IO Ml 3 60 




v= IO 0* rfc ft 




to 


H 


a 


p 






45 co v= ' 




3 


D* ft 




V ft w V ^ ' 




If- o * to H 




to 




a 


r* w © a * 




i[ g H U M 




*\ 




a 


F 


6 w 




* 9 ^ a 

o* ' ft ' r 




1 




to 




$ » a h hi 






fc- 




to 




9 n a a •« ? 




h- n m Wl o 




9 


o 


o 








0 ^ & S 




CP 




n 




r <3 i ^ ' 




n a s 53i r 




u 


W 






a ' r n o u, 




s a a si 




11 


to 






9 & * H W V 

9 r* ' ' H 








M 


a 








r 3 - © S 




~r 


r 


a 



3 




3 — 


re 




ojn o 






rr O 






r 




• 


M co 






O 


n 




w 9 


. ft 




H * 


*. 




a 

r 

* o 


O 


1 

1 


o s 




w r 


rr 




H a 






T3 ft 


< 


48- 


CO S 


? 


3 


*9i a 




H 


to 






S3 f° 


re 


« 


a*- o 






> 


St 


II 






0 


' 










3 






B 






\ 
< 





* a 

o< 9 
? 

m 

to 

a 

r 
o 

H 
ft 

a 



- » 5* 

a ^ 3 

r B a 

o a » 

V ^ Ml 

A O A 

ft ^ V 

a » p 

a T TV 



a » 

o a 

o » 



— 9t 
o 0 
O o a 
9 

ST ' -r & ? 
ft f< >H r a 

^ A 

^ o> 



o4 x 
25 Ml m- 

» A > 

(ft V a 
SSI 
n*- m o* 
^ » a 
' a ri 
9 9' 
» W © 

Ml ' © 



9 a to 

© 9 N 

4 7T a 

9 J» rr 

U % (V- 
* ftr 

m \ 

n H M 

» • * 



o 


Pi 


CO 




& 


* 


Ml 


a 


r 




o 


D 


V 




to 




to 






CO 


to 




CD 


CO 


to 






CO 


* 




-J 






» 




r* 




O 


o 




r 










& 




to 


531 




CO 


in 


a 


CI 






to 


to 




CO 






00 




O 






r 



do. to. tr 



a to fi ■ ^ 



w.. 

ft H S 

a a 

a ^ ca 

o ft 

- S M . 

to a « 

CO to 00 

^^ co ^ 

w © fi 

* W K 

r ' o 

o r M 

s a 9 

r ft a 

A. B n* 

•ro a # 

« o a 

N> _ » 

co to 



O 

cn >J 

m 

(1 to 

r to 

W-co 

a r 
> o 

to ^ 
to to 



.D *. 

ft n 

a 

a 

> H- 

^ s> 
IO 

to '*', 

' r 
r a 
o s 

ft T 

a -a 
a ft. 
a a 
« a 

to to 
to to 
o 



a 9 

to t- 

co a 

o r- 
; . o 
a s 

il 

to to 

en -O 



> IS K 

a @ o 

9 a m 

^.■.rj 9 

m & 

* i 5 

m * SI ft*- © 

£ S rr ^ a 



. r. 



S3 



to 0« 
o • 
o _ 



9 £ 

9 ft 

i£ to 

es r 

a o 

to s 

- r 

o A 



h m * 

ft 1^ o 

- a n 

?♦» ro > 

rr o if 

^»* o ft*- 

a n ^ > 

* 9 ?t 

m k s 

ft^ 9 

r * 9 

| CH 9 

>t • ft 

A 9 
4 



~ o* A « 

*" » * o 

ft o hr oi. 

* ' a ^ 

iff 9 a - 

9 » * iff 

mi ^ 9 

rr. A ^ 

7T V 9 rr 

a ™ a a 
waft 

J2| J» 

rr IV W |l 

* Of ^ 

0 o. © 

a i* ^ a 

T '"d Br 

0«9»o 

" * 0* 3: 

3 K 

H o. ft 

o 9 



« o 9 
^ ' » 

^ 9 Ml 

rr 9 A 

«■ Ml V 

0 A «v 

rl V M 

t a mi 

0* f* A 

• m v 

ot ft 
3 rr 

ft m 
' w 

§ 5 

Ml 

A ' 

V 9 
3 en 
fi 

55 



» ' 
rr 0 

fT ft*- 

15 

ftr * 
rf to 

9 to 

Ml (\ 
A | 

V * 

a m 
m n 

3 it 
£1 ^ 

a -r 
-& - 

» to 
77 o 



r S3 4t 

« * * 
3 

?•* h a 

ft ~ Ml 

^ «• A 

9 ~ V 

^ 4& fV 

it a to 

O $65 Mi 

_ n a 

3 ' V 

B 9 ft 

w ^- rr 

ft a m 

ft to fifr 

® r\ ft 

r* I ft*- 

<V 9 ' 

@ ^ 3 

si w re 

ft* It I 

^ 4* 



9 o 



9 - 



a 

to OI 
I * 
9 

M 



9 >* a a 

9 r ' 

i^h- O r 

to to 

4 Ml ^ _ 



S 0< A 



ftlr to 
4 



9 



- a 

o & 

n hr 

K ri 

o a 

H 9 

' 9 



V 
£5 

* ' 
MA r 
n; o 

> ~ 

to 

* •» w 
W *i «v 

r n a 
ear 



Ml 

I 

a 

i5 



f » o 
3 

\ 



~ to 

ri B 

•Iff ft*- 

^ • a a 



ft*- > - 

? rr o 

' Mi o 

w- 

f* V 

9 9 

a 9 



to 9 
» w » 

— fT O 



B 

^ II 
4 - 



. 4 

H ft ' 0* 

Ml ' 

A ^ 

V 

a 

r 
a 

v 

A 

ft » n 
a n i 

to 531 i* 

co m 



to CO 



9 O 

^ W 

O H 

r ti 

a a 

a m 



a ri 

*rfi 

O ft*- 

ft ts- 

3 rr H 

a m ^ 

o 5: v; 



7< 9 

ft o 

r S 



00 n 

' 19 

t 9 

' ftv 
4 

B M 

1 r 
mi a 

ft 

v a 

no a 

a o 

© ^ 

9 to 

ft co 

9 - 



to © CO „ 



1 



n £3 a 

^ S B 

CO ^ to 

to >1 ' 

~ a 

rj ^ 

<5 a 

h m 

ft 



a*- 

ft 
9 

o 
r 

a 



Ml 
A 

V 



?* 

V» 
{& 

H t* oft 

S ' r 



A m 
ft § 

ft 

mi r 

A a 

V 

to 

v= a 

10 r 
co O 
-J S 

n r 

9 ft 

mi a 
a 

v ~ 
a to 



^ * a 

5»-— ft 
a a 0^ 

»-Kf 

ft*- a ■ % 
ft*- o 

a ^ H 

ft M 

r 9 S; 
o ^ tt 
ft. o K 

1SS 

to m & 
~ » o 
to 9 r 

to B * 

nia 

ft N ffl 

D$ ~* *-» 
H M tO 

0* to 



7 -ft 

mi a 
a a 

v > 

•on ^ 

a to 

S- 

ft w 

a n 
^ ft 
- . 9 
a r 
w ' 
H co 
TJ ' 
co -g 
31 ' 

a ' 
n a 
9 B 

5- + 
^ w 



% nn 

a 

H © 

m 9 

K; ft 

ttr a 

H fV 

--9 0 

m & w 

» O H 

> r t 

w - 

2 Hf 55 

a «*> 

- a a 

- > a 
rr _ » 
a to 

9 co ^ 

ftr ^1 ^ 

* ~ a 

' d ft 

r hfr 0* 

D & -H 



te o ' 9 

T o a rr 

H *> m 9 

' a n M 

ft — ti 3 

rr i$* *■ r 

* ft o 

ft a 9 h 

' » 9 r 

ft*- A 

'■ a ? ft 

w r H a 

- o -r a 

/ S t> to 

' r " co 

A o 

B ft ) 

+ a ft 



f to m 

Ml to H 

A o 13 

V w 



a w 
» « 

S3 % 

- 9 

rr 



4. a 

! • 
> - 

a • 

f* <^ 

9 Hf 



a h 
9 o< 



I 

r^ 
I 

a ft 9 

Hf * <^ 

r* ^ ait 

9 3 4 

3 a <x 

9 9 f« 

t> S» rr 

S & n 

S£ 9-r 

ft 0}D OJ 

m ' 

9 I 



m a 9 4 

' ft*- & pr 

O Pr m ri 

tn o* a 

- 9 3 & 

' & m >. 

m ojD & y 

h «v o] » 

•o ' 9 9 

to rr ffr 

' r r w 

o I - Pfe 

r\ S H> 



0 4 

a o> 

a 4 

9 f< 

5SP rr 

ft n 

4fl 



I 



- i ft 



I 95 

co ^ B 
' 9 

m b> f*T 

H ^ 9-r 

•9 r 



41 9 



0 0 

^ 9 

A fT 

r » 

rs h- 
I 

i> f7 

r* a 

9 9 

* .HI 

*» 9 

& rr 

3 * 

1 ' 

4. 
rs 
I 



9 S it of 

iv r. r S 

5? m ' a 

» ' ^ 9 

4 9 A « 

0<i ^ B 

H* rr M> git 

* fS- rs tv 

3 O* I 9 

9 h i> m 

/Sm v0« 3 nj 

O 77 K+ 9 

r f* ^ 

« rr 9 

9 1 a n 

HP fc- © ' 

4tt 3 -r 

9 » W ^ 

3 S h- ^ 

a » 

» S© r* » 
©39^ 

9 9 « 9 



- 9 

o ^ 

O M 

cn SS 

to W 

- oj 

& 9 

* rr 

3 4 

9 o 

p ' 

o 
r 

9 

Hf 



9ft 

ri a itt o 

m a 0 
ft 9 3 « 
r ^ a 
?t » 9 — 
9 » - 
944* 



3 9 



-4 

M> 
r*. 
1 

9 % 

o 9 
r 59 H 

* % 0* 

S 1^ T 
» r* ! 

* 9 

W- rr 3 
^ I 9 



° ft 



ft U 

9 V 

ft*- rr, 

^ M 

ft I 

© ^ 

9 f* 

SI i» 

i r 

* r\ 

m - 

% 9 

? I 



0 ft*- ' 
TO*?*" 
H % o* 



9 

O J-r 

9 



4* r* 

3» 9 

3 r* 

9 •» 

$J ^ 

& 

S3 9 

' ^ 

# ft 

9 H 

S d- 



* ' 

r co 

ft r\ 

5 I 

6 * 
77 $2 
H rr 

o a 

' Hf 

« 9 



O ft*- 

o 

cn o* 
9-r 
" v0« 
Vff 77 

ft r 
' H 
cr- 

a 

co ■ 

n; 
I 

i> 

rr 

3 
A 
r 

I 



I cn 

r cn 

a " 

W fr 

9 ffl 

* M 

H3 9 



o* bf « ^ 

t> 3 o 
• ' » o 

?lr 

•W *F M 

» n 5h 



v 3. 
4R t> 



a 9 ' 
ft © 
x 9 t*r 

3^3 

nm & 

^ 41 



ft ? n 

^ * a 

» § J 

9 16 77 

rr..*F rr 

a 3 <5 

1 9 ' 

ri ft 9 



77 fc! rr _ 

& 5& a O 

ft*- « >» cn 
> S co 

o* 9 «*■ " 

° * ^ fr 

9 ft re 

frl © ' 

r 9 9 

ft ft 3? 

it a 77 

© 77 rr 

*S Brl ^ 

3 Ot - 



9 

gg ■ 
9 



I 

H 9 

Hf if 

9 9 

3 - 

a cn 

9 o 

fr ' 77 



cn *. co co 
O O to cn A 



totototototototo 
cococococotototo 
to o 00 cn 



a 9 9 r 

at & & o 

9 o o 

4> r r 

ia> pi pi 

m ffr ffr 

a a 

o o 



r r r r 
OOOO 
S ft ft 

o o 



9 9 9 r 

to (?: o 

3 O O 

r r r 

D W W 
S 

r . . 

a a a 

ft w > 



§ 



to to to to to to 

to to to to to N- 

A W M m O O 

r r r r 39 © 

o o a o - 9 

S ft ft 3 ft 

A I i 5 § 

» > s 9 

r a 

A 
ft 



ocotocototocototocototo*-© 
0*J~J*.cn*.totocotocooo — 



VI I V V r 



1 



953i53i-f*-u u 5tr r W 9 

a >" 

Ml Ml \' 

I I H H t t- *» 

r r mi 

V V I 

X X rH 

! 



^ rv Ml 

Vi I > 

W V 

^ 9 

M 
li 

M 



o 23 
o j{d 
3 

9 I 

H 



-V " 
E 9 

fi £ 
^ O 

o* r- 
0 « 

.■ Hf 



V 

f* 
4 

A 

4 

a 
9 



S 

s 

3- 

r 

Sv- 

I 



1ft 

"ft 



9 

•9 
3 

V 

T\ 
I 

9 

3 
9 
9 



3^ 



rv 
I 

f* 
9 

r* 

3 
9 

s 



3 co 

9 

H f7 

■S* -1 
t> * 

' M> 



— — 

m * b 

to 4 m 



^1 

rs 
I 

3 



9 

SB 
& 

m 

a 



3+ 9 

(* 
9 
t> 
-1 
r 

r\ 
1 

11 

9 

3 

I 



THIS PAGE BLANK (uspto) 



